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» Quality assurance evaluators (QAEs) at Army installa- :
‘ tions currently spend hours of each working day arranging 1
their inspection schedules and reporting their findings. This .
. report outlines a concept for a Commercial Activities Man-
: agement System {CAMS) which would automate much of :
» the quality assurance (QA) planning process, allowing ¥
S QAEs to sp:~d their time inspecting instead of scheduling. _
(- In this concept, the CAMS program will have the capability 4
: to log and maintain records of work requests, maintain job- \
status records, sample designated job classes, schedule QA
:'. inspections, generate assignments for QAEs, record QA "
s resufts, and generate contract discrepancy reports. The :
I\ program could be implemented on existing |BM-compatible y
: personal computer hardware and operated by personnel !
4 with the skills normally found in the Directorate of Engi- :
neering and Housing (DEH). :
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CONCEPTUAL DESCRIPTION OF A COMMERCIAL
ACTIVITIES MANAGEMENT SYSTEM (CAMS)

1 INTRODUCTION

Background

Under the Commercial Activities (CA) Program (outlined in Army Regulation [AR]
5-20!), an extensive conversion to contracting real property maintenance activities
(RPMA) at Army installations has occurred, with an associated emphasis on quality
assurance (QA) procedures to verify the contracted activities. Current QA staffs have
an inadequate number of people to deal effectively and efficiently with the increased
volume of contracts and inspections. The complexity of this activity is indicated by the
regulations and other documents listed in the Appendix. Field observations by the
authors indicate that with current staffing limits, an automated approach to the
sampling, scheduling, and documentation of QA inspections in a CA context will be more
convenient, productive, and cost-effective than manual procedures. Futhermore, such an
automated system could be accommodated within the framework of existing procedures
and microcomputer equipment.

Purpose

This report proposes a concept for an automated system for supporting the QA
activities required by a CA Program. This system is intended for use by the QA
managers and evaluators in the the Directorate of Engineering and Housing (DEH) and by
the assigned contracting officer's representative (COR).

Approach
The CAMS program as described (in concept) in this report would provide
automated support for the activities of the QAE. It would support the following

activities:
* Processing of lists of maintenance and repair (M&R) jobs, and the sampling of
these jobs for the inspection and statistical enforcement of contract per-

formance

* Dynamic scheduling and assignments of QAE inspections to meet QA require-
ments

» Inspection reporting through the processing of QAE inspection records
* Collecting, organizing and presenting this inspection data for the COR's review

* Generating official-record contract discrepancy reports (CDRs) for the
contracting officer.

'Army Regulation (AR) 5-20, Commercial Activities Program (Department of the Army,
21 October 1986).
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h:, Chapter 2 considers the overall role of CAMS and how it fits into QA operating
‘-.; structures and procedures, Chapter 3 details the proposed menu interfaces and the
ot input/output features of CAMS, and Chapter 4 summarizes the concept and provides a
( schedule for coding and verifying CAMS.
R
0N

A Mode of Technology Transfer

~
s

\.-') Technology transfer to system developers or field installation users will be acecom-
v plished by the U.S. Army Construction Engineering Research Laboratory (USA-CERL)
o through software and documentation, and by specialized instructions for any special or
Eh> local conditions. CAMS will become part of the Integrated Facility System-
*(.'- Minicomputer (IFS-M), as part of Project Development Management (PDM) No. 8 for
-s-j Contract Monitoring.
#

L)

Two methods of technology transfer will be used. The first will use IFS-M

L documentation and training when the CAMS is integrated into IFS-M. The second method
o will provide CAMS software and documentation plus follow-on support when CAMS is
N used as a stand-alone. In any case, upon the release of CAMS to the field, its installation
K and maintenance will be supported by USA-CERL with appropriate instruction materials
9'..‘ and by training sessions for requesting users.
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2 THE ROLE OF A CAMS PROGRAM

The basic philosophy of the CA Program is that Army installations should provide
for M&R services by the most cost effective method. This often results in contracting
for M&R work rather than having it done by the DEH. However, the contracting
approach requires close monitoring, usually with limited resources, to ensure that the
work is of proper quality. Certainly, automating the QA functions will improve response
times between M&R job completions and QA inspections. It is in this area that the
CAMS program outlined in concept here can contribute to the effectiveness of contract
administration,

o

Effective QA requires unbiased sampling for contract enforcement; timely
scheduling so that inspections promptly follow job completions; efficient assignments of
QAE daily inspections; orderly compilation of QAE findings; and recording, review, and
reporting of results (especially where deficiencies occur). The general features of CAMS
which will satisfy these needs are event flagging, job tracking, random sampling,
multitiered scheduling, statistical interpretations, report generation, and historical
record keeping.

Participation of CAMS in the QA management process is illustrated in Figures 1
and 2: Figure 1 shows the interaction between participants and Figure 2 shows functional
performance. Figure 1 emphasizes the overall input/output relationships for CAMS. The
top arc of the diagram identifies the contractor information interface; from this
interface, contractor schedules with updates (or DEH estimates of this information) are
fed from IFS into the CAMS data base; from this data base the bottom are of QA control
activities is then developed. In this plan, the iterative development of QA scheduling
from the M&R planning results in inspection assignment cards which are supplied on a
daily basis to the QAEs. After these inspections are made, the COR-evaluated results
are supplied to CAMS, which automatically updates contractor failure records and which
also will generate contract deficiency reports when requested.

Figure 2 shows some of the interactions of CAMS with important RPMA and QA
functions. This diagram should be read in a clockwise direction, starting at the work
reception center activity (1) at the top. (Item 0 is preliminary and takes place outside of
CAMS.) The following is a walk-through of the processes shown in this figure.

0. QA management controls the automated scheduling process by means of two
"preferential" listings entered before any CAMS processing takes place; these
are a craft-category list and a QAE availability list which are held constant for
the selected scheduling period.

1. The work reception center (either under DEH or contractor control) receives
and evaluates service orders (SOs) and individual job orders (1JOs); this new job
information is provided to CAMS after IFS-M validation.

2. The Contractor schedules the M&R, preventive maintenance (PM), and standing
operations order (SOO) responsibilities and provides a list to the QA
managment.

3. CAMS initially produces QA sampling lists, then creates an integrated list,
followed by a monthly inspection schedule for QAE planning. Times used in
developing the schedule are based on average construction experience at that
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N installation. QA management may review this tentative planning and allow it to
»: stand, or may decide start over (item 0).
XA
t 4. QA management enters firm completion dates from the contractor's schedule
S (or completion notices) and CAMS adjusts the QA scheduling accordingly.
o
.«-” 5. QA planning lists and schedules are generated and studied.
o 6. Assignment cards are issued in the morning to each QAE to identify the
\ inspection work for the day; every QAE is given inspection assignments for each
N day considering availability, applicability (specializations), urgency, and loca-
e tion. The QAE then picks up the checklists required for the assigned work and
"y perfoms each inspection task in the order specified.
< l.d
o 7. After job inspections are completed, all QAEs' checklists are recorded in the
CAMS data base; if the assignment card was not completed, checklists will be
S missing and CAMS will reschedule the job(s) for a following day. Unsatisfactory
A reports are reviewed by the COR before these data are released from CAMS for
N general or contractor distribution.
-f,\.
"‘". 8. QAE inspection-discrepancy record summaries may be generated on request for
COR review.
i I : I oo s
3‘,: 9. COR/contractor coordination reviews are held to identify and verify diserepan-
O cies,
S 3%

10. CDRs and special reports then will be generated by CAMS when requested by
’ the COR.
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P
X
CAMS will be designed and developed to provide flexible support to QA
e management at U.S. Army installations. Users will be able to choose how extensively
0 they make use of CAMS outputs. For example, the QA manager may use the computer
D :5 generated job list but develop a schedule manually. The optional levels of CAMS use will
be controlled by the DEH or by QA management.
oy
')
¢ Interface Menus
o=
j Figure 3 shows how a menu hierarchy guides the first time ¢r occasional user; any
"j consistently used capabilities may be accessed by the user directly. Selection menus

o (Figure 3) are a convenience which are provided for occasional access by the DEH
management, the COR, and the in-house work receptionist. Interrogation menus, on the
other hand, prompt the user for information which must be supplied to avoid a default

227

| 2 response.
2
i \]
W Functional Services

L]

2 In this concept, IFS/CAMS provides the following services to support QA activities.
-::T:; Work-Reception Desk (optional)

- .r

. *» Logging of work requests, automatically verifying that they have complete
’ information and do not duplicate other work.
R

; :'. + Job-status tracking by each day or from a total active list; compilation of job
a4 completion statistiecs.

a

A * Contractor planning and job data links to permit timely inspection scheduling.
)

) QA Management Services
&
SOy + Job sampling from default or user-controlled algorithms.

N
Ey ™
g + Immediate, complete inspection scheduling; automated scheduling of personnel
9 and equipment (by month or week).
)
:: " + Individual QAE inspection scheduling; automated computations of assigned
e inspection times vs. available workday time (by week or day).
l:.‘l
“: » Generation of daily assignment cards for each QAE at start of day (SOD); each
> entry dependent on the receipt of a job-completion notice from the contractor.
L

L}

o * Reading and recording of inspection checklist or bar-code records at the close
f.':-_‘_ of business (COB) of each day for each QAE.

el

v

* Generation of a summary of unsatisfactory checklist entries for COR/QAE
i 8 review (daily).

Ly . e . - p g - -pn " -
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P COR Support

'-\*::

: = « Display of records of unsatisfactory inspection results, for review/approval.

!;.,‘ 3 » Real time status updating and recordkeeping, including the contractor's rating

Y and statisties on facility component/element failure rates.

::::: « Complete QA reports generation; contract discrepancy reports generated for
Wy submittal to the contracting officer.

‘.;) Figure 4 shows the proposed functional support of CAMS to DEH/COR/QAE

o activities. This is a sequential, functional-flow diagram in a situation where the DEH has
2 : the responsibility for work reception.

BN

-"\'i To start, as incoming SOs or work requests are received at the DEH work reception
o desk, CAMS generates a work order list of the verified work requests. From this, the

o RPMA contractor prepares an update to his existing (long-term) M&R schedule of cyclic

4 ‘_}‘_- (PM/SOO) jobs and any uncompleted SO/1JOs. The COR submits the updated contractor

j _.':_' schedule to CAMS. A list of active SO/1JOs to be completed during the coming week is

i :-.- also maintained by CAMS. All 1JOs and a sampling of the SOs to be completed during the

e, week are reviewed for QA testing by the COR, who then submits this listing to CAMS for
AR developing QA and QAE schedules. A direct produet of the daily inspections listings in
G the weekly schedules (generated for individual QAE's) is the daily assignment cards which
s are developed for each facility component group or contract line item number (CLIN),
j}j and are provided at the start of the day to each QAE. These cards with their inspection
L results for the day are used for QAE COB reporting. These inspection results will be

s

processed by CAMS into outputs suitable for review by QAE/COR. When such records
e are approved by the COR, they will be entered into the CAMS data base for record
keeping and failure report generation.

L gt

.a,:.u .

v Other Services

. »

"3" A CAMS data base will be a source of RPMA/QA reference and job status
< information, which can be made available to authorized terminals and requesters. Some
-\..\’ outputs potentially available from CAMS are shown in Table 1. For such outputs to be
:-‘,, useful, inputs must be current and accurate. With CAMS fully integrated into COR/QAE
s operations, this should be the case.

A

K25 Hardware and Software Requirements

(0>

1 ,‘_: The functional and data base requirements for CAMS are well within the existing
) '_,’ DEH capabilities. Hardware support may be met by the IBM PC AT (or compatible) and a
@::'c. dot matrix printer. No data base support procedures will be required which are

significantly different from current commercially available systems (such as dBase III).
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e Table 1
ey
! N -l
A CAMS Interactive Outputs
[ (Possible Extensions to Basic System)
3,
.‘:
N
ATy Type of Add-On Output Information /0 Input
ol Outputs Provided Controller Data Types
)
:‘i’ o
"‘t‘ QAE INSPECTION Scheduled inspections COR/QAE QA schedule
ey STATUS - dates dates for sam-
" (restricted) - man/equipment hours pled SO jobs
g by component-type
AN CONTRACTOR JOB Job completion date; Contractor Schedule dates
~N STATUS scheduled date or hold on SO/1JO/
NN status; QA inspection special jobs
) and acceptance dates
S
‘I- ».
WORKLOAD Component/element Contractor Schedule dates
N STATUS by date job-types for SO/130/
Tl of performance - number of jobs special jobs
o - man-hours
.':, - equipment hours
B0 - material quantities
oy RPMA- Job/materials Contractor Schedule costs
:.:::c Contracting - dollar level for 1JO/SO0
Mgt cost estimates - man/equipment hours jobs
’::": by job/facility- - quantities
% component
J
Rt STATISTICAL Failure & repair COR Contractor
W0 SUMMARIES by current statistics performance
ity fac-component/ (for the data base) records
b ' fac-element/
U facility ID
iy ELECTRONIC Facility/job flags DEH/COR/QAE Electronie
Ky BULLETIN - caution/notices Mail
:.c,‘ BOARD by MFR's, etc.
A job/date or
00 sender
¢
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o 4 CONCLUSIONS AND PLANNING
e
{ Conclusions
W
:’,’. The Commercial Activities Management System (CAMS), as proposed, will be
"..:;. effective and easily implemented. It will meet the scheduling, procedural and reporting
-:_.j needs of the quality assurance evaluators (QAEs), and strengthen the management
' activities of the contracting officer's representative (COR). The existing microcomputer
») hardware at most installations will support CAMS, which can be instailled with minimum
4 disruption to ongoing work. Further, CAMS is geared for the skill level of existing
] personnel.
'.j.'-\-j The services provided by CAMS allow a controlled and efficient performance of QA
) f_: operations. This support is flexible and can be used to whatever extent is preferred by
3N the DEH. Sampling, for instance, can be applied to service orders or any other type of
b work order on demand; QA scheduling may be by the month, week, or day, or all three;
n the type and format of output reports also may be prescribed.
o™,
e
b ';“\
oy Schedule
sl
O
Coding, verification, and installation testing of a prototype CAMS and final product
N releases are scheduled in Table 2. General distribution of the released program is
-;-\ expected by June 1988,
3
AN
‘-J'\
"
' Table 2
R
) :ﬁ Estimated Completion Schedule for
! ot CA Management System Program Development
i 5‘.}
)
J
e
iy Concept development 16 February 87
Yo
)
:-: Users Group Review (start date) 31 March 87
-
Ko
- Functional Description developed;
5_\'. requirements defined 01 May 87
oo
! ; Coding and subroutine developments 1st Qtr. FY88
W
s Installation of CAMS prototype
- at selected test site(s) 2nd Qtr. FY88
U
\,'5- Deliverable CAMS development and release 3rd Qtr. FYS88
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A APPENDIX:
S
D
W REFERENCES FOR THE COMMERCIAL ACTIVITIES
e QUALITY ASSURANCE PROCESS
4"
". > Army documents:
ol
ol AR 5-20 Commercial Activities Program (DCSOPS)
C ) AR 18-3 Automatic Data Management Information Systems
LS AR 18-7 Automatic Data Processing Management Review Program
:r: AR 25-1 Army Information Management Program
O AR-335-1 List of Recurring Management Information Requirements
a0 AR-335-15 Management Information Control (TAGO)
g AR 420 Series  Facility Engineering (USACE)
DA Pam 715-15 Service Contract Administration
s MIL-STD-105D  Sampling Procedures and Tables for
.'x-;“, Inspection by Attributes
e MIL-STD-500D  Military Standard for 3 of 9 Barcode
18N
b
Facilities Engineering Support Agency (OCE):
K ""5 FESA P-10 DEH Service Contract Guide
vy IFS VOL. 11l FE Management System (FEMS) Module
3 &.
By
Office of Management & Budget:
- OMB CIRCULAR NO. A-76
A
v'.:j- Supplement 1: Performance of Commercial Activities
-
,::g USA-CERL Technical Reports (TR):
f
";"‘ TR P-85/04 Guide for Quality Assurance Inspection of Commercial
| Activities Contracts for Real Property Maintenance
'iq Activities
P TR P-85/04 Same
! Supplement 1
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LAY
BUACMAATIARS
P I S

AR
CAMS
CA
CDR
CLIN
cOoB
COR
DEH
IFS-M
1JO
MFR
M&R
PM
QA
QAE
RPMA
SO
SO0

USA-CERL

o

LIST OF ACRONYMS

Army Regulation

Commercial Activities Management System
Commercial Activities

contract discrepancy report

contract line item number

close of business

contracting officer's representative
Directorate of Engineering and Housing
Integrated Facility System-Mini(computer)
individual job order

memorandum for the record

maintenance and repair

preventive maintenance

quality assurance

quality assurance evaluator

real property maintenance activities
service order

standing operation order

U.S. Army Construction Engineering Research Laboratory

18

ROBOAOAOAONANCOGUSUOUNOOEOU O UG ML Al BAGACAGHD OGN0
2 Wt l‘o’l";‘.. l’-"'u!».!i |,’_',‘ P hf,‘,"“‘.“‘..‘.lﬁ._‘v‘y'.“.‘l.l",“lv_p ,', ] “',a‘*,l",O";"‘_A",ﬁ" i




L"A. o)

Lol
A LA

B

USA-CERL DISTRIBUTION

Chiet of

ATTN: DAEN-ZCT-M (6) (Tech Monitor)
2

ATTN: CEZIM-SL
ATTN: Cecc-p
ATTN: CECW
ATTN: CEICW-0
ATTN: CECW-p
ATTN: CEEC
ATTN: CEEC-C
ATTN: CEEC-E
ATTN: CERD
ATTN: CERD-C
ATTN: CERD-M
ATTN: CERM
ATTN: DAEN-ICE
ATTN: DAEN-ZCl
ATTN: DAEN-2CM
ATTN: DAEN-ICZ

FESA, ATTN: Library 22060
ATTN: CEFES-EC 1an
ATTN: DET It 79908

US Army Engineer Districts
ATTN: Libenry (41)

US Army Engineer District
Sacramento 95814
ATTN: SPKCO

US Army Engineer Divisions
ATTN: Libeary (14

US Army Europe
ABAEN-ODCY/Engr 09402
{SAZ 09081

v Corpe
ATTN: DEH (11)
V1l Corps
ATTIN: DEH (19
218t Support Command
ATTN: DER (12)

ATTN: DEH (10)
Allied Command Europe (ACE)
ATTN: DER ()

§th USA, Kores (19)

ROK/US Combinsd Porces Command 9039}

ATTH: RUSA-HNC-CPC/Ragr

USA Jagen (USARD

ATTN: AJEN-DEH 94343
ATTN: DEH-Honshu 96343
ATTN: DEH-Okinawa 96331

418th Engineer Command 6042)
ATTN: facilities Engineer

US Military Academy 10946
ATTN: Facilities Engineer
ATTN: Dept of Geography &

Computer Science
ATTN: DSCPER/MAEN-A

AMMRC, ATTN DRXMR-WE 0272

USA AMCCOM $1299-6000
ATTN: AMSMC-RI
ATTN: AMSMC-(8

AMC - Dir., [nst.. & Serve
ATTN: DEH (13)
ATTN: AMCEN-A
ATTN: SMCRI-CR
ATTN: SMCRI-EH

DLA ATTN: DLA-WI 22314
DNA ATTN: ¥ADS 20308
USARA, CA (&)

Rock lsland Arvenal 61021

ATTN: SMCRI-CR
ATTN: SMCRI-EH

U.S Army Mangmt Engr Training Activity 61299

ATTN: AMXOM-QA

Corpus Ciwisti Army Depot 7841%
ATTN: SDOCC-EFA

PORBCOM
FORBCOM Engr. ATTN: AFEN-DEH
ATTM: DER (33)

*
".a "}‘ et |'|.l’ "al o‘ g't l, l k h 'l..*tJ‘ :’l‘,!l‘

.,q

GAOA) Py
PERHALARNDAD, .;“ ..t‘t“ AN

HsC
ATTN: HELO-F 78334
ATTN: Paeilities
Fitzsimonw AMC 30340
Walter Read AMC 20012

INSCOM - Ch, instl. Div
ATTN: facilities Engineer (3)

MDW, ATTN: DEH (3}

MTMC
ATTN: MTMC-SA 20318
ATTN: Pecilities Engineer (3)

NARADCOM, ATTN: DRDNA-F 01788
TARCOM, Fac. Div. 43098

TRADOC

HQ, TRADOC, ATTN: ATEN-DEH
ATTN: DER (19

ATTN: ODCS/Engr (4)

TSARCOM, ATTN: STSAS-F 63128
USACC, ATTN: Fscilities Enge (2)

WESTCOM
ATTN: DEH, Ft. Shafter 94458
ATTN: APEN-IM

SHAPE 09058
ATTN: Surv. Section, CCB-OPS
infrastructure Branch, LANDA

HQ USZUCOM #9130
ATTN: 2CJ &/7-LOE

FORT BELVOIR, VA 12088 (T)
ATTN: Canediea Lisisos Offieer
ATTN: British Lisisca Offieer
ATTN: Australien Lisisva Offieer
ATTN: Preneh Lisisoa Offieer
ATTM:1 German Liaissn Offleer
ATTN: Wetor Resouress Support Ctr
ATTN: EZogr Studies Center
ATTN: Engr Topegrephic Lab.
ATTN: ATZA-DTE-SU
ATTN: ATZA-DTR-IM
ATTN: R&D Command

CRREL, ATTN: Liwery 03788
WES, ATTN: Librery 39180
HQ xvm Airbors Corps

ort Bragg
Aﬂlh AFZA-TE-EE 18307

Ares Bngineer, AEDC-Ares Office
Arnoid Alr Porce Station, TN 37309

Chanute AFSB, IL $1088
3348 CEA/DE, Stop 27

Military Transport Management Command
MUitary Ocean Terminal

Norton AFS, CA 91409
ATTN: AFRCE-MX/DEE

AFESC, Tyndall AFB. FL 32402
NAVPAC
ATTN: Engineering Command (T)
ATTN: Division Offices (8)
ATTN: Neval Public Works Center (9)
ATTN: Nsvai Civil Engr Lab. (3)

NCEL
ATTN: Library, Code LOSA 93043

Dufense Technical Info. Center 22314
ATTN: DDA [t}

SETAF Engineer Design Office 09019
gngr Societies Lidrary, NY (0417
Natl Guard Buresu instl. Div 20310

US Govt Print Offiee 32384
Receiving Seet/Depasitory Copies (2}

US Aray Bav. Hygiene
ATTN: HSHA-C 21810

National Bureau of 8 do 20899

%1
1788

)

! J. 5 ,'. n it .'u‘, Ol . ey



o} o= a8 an
g 3 v ¥ R

Aot S 4L P 2Dt

[\ AN '.‘ M} .
!.. l‘. "4 .'.1 “‘ I " ] ,‘u .
|‘ NN o

% v | ' "y
c‘ ‘\' 'c‘ ‘l',‘u‘ ‘n' ‘l .‘.‘H

. s MY g ..
, n .,‘b"‘l‘.." .. r, 4% XA 32 ,‘ I (N .‘. ) y
'

L IO W .‘v 3,
e ’.‘m s ":’ " : “

$ B\

u" "l.c ',|:‘ O
‘ .

.n.c‘n‘ ":" ' '0"' ! K ,'Hu .o, 'H'e

u",‘l‘\“t.‘ Mo AT t ’ -*‘c The

\

SO A ,
l (4 l 4 ¢ (Aot
: :4",!‘ !. l. A 0 .‘Q o l.. l‘. “' " U

o ‘l






